A controlled laboratory experiment was conducted to explore the effects of ingot homogenization practice on the properties of forged alloy 718.
Five, 101 mm diameter alloy 718 VIM ingots were static cast, homogenized at various temperatures and hot forged to 25 mm squares. These forgings were evaluated by microstructural analysis, differential thermal analysis, room temperature tensile testing and 650°C stress rupture testing.
Data from this investigation are supplemented by over 200 observations collected on 25 mm to 153 mm diameter hot rolled rounds during a time period when the VIM-VAR ingot homogenization practice was altered.
It was observed that the homogenization practice can have a profound effect on the macrostructure and microstructure of the as-cast and wrought products.
Use of an improved step homogenization technique significantly reduces the number of rejections of wrought alloy 718 rounds due to banding, dendritic segregation or inadequate grain size control. In addition to the lab ingots, the effect of the homogenization practice on commercially produced 25-153 mm diameter hot rolled bars was investigated.
The investigation centered on a random assortment of production orders for a period of eight months when the ingot homogenization practice was changed from 1191"C/50 hrs to a step practice consisting of 1163"C/24 hours plus 1204"C/72 hours. For the cast and homogenized material, the homogenization practice has a profound impact on the structure. As the homogenization temperature is increased from 1150°C to 1191"C, the dendritic appearance fades, the degree of porosity increases (especially above 1177"C), the level of Laves phase is reduced and the carbide structure is altered (FIGURE 1).
Here, only Ingots 1 and 2 showed the presence of some retained Laves phase; hence, As expected, the homogenization practice did not have any significant impact on the room temperature tensile properties (TABLE IV) . However, it did have a dramatic effect on the structure. With the first homogenization practice, severe banding problems were encountered which violated the specification requirement for a uniform structure (FIGURE 4A). Efforts to correct the banding problem by increasing the rolling temperature (1010°C to 1038°C) solved the banding problem in many instances, but the grain size failed the ASTM 3 or finer requirement. The net result was a high rejection rate for these orders (FIGURE 5) . Upon instituting the new homogenization practice, the structure improved considerably (FIGURE 4B) and problems with banding and coarse grain size vanished (FIGURE 5).
DISCUSSION
In earlier work(3), it was shown that ingot homogenization practice improves the gleeble hot ductility, room temperature tensile strength and the creep strength of cast alloy 718 with these same trends expected for the wrought material.
It was concluded that a homogenization practice was required, and a step homogenization practice was proposed without a convincing demonstration of its value.
Here, the task of this investigation was to build upon that work, and to define the best practice (defined as 
